Key indicators: single-crystal synchrotron study; T = 99 K; mean (C-C) = 0.003 Å; R factor = 0.036; wR factor = 0.099; data-to-parameter ratio = 19.9.
The are two independent complex cations in the title salt, [CrF 2 (C 5 H 5 N) 4 ]ClO 4 , each located on a centre of inversion, as well as an independent perchlorate counter-ion. The complex cations adopt slightly distorted octahedral coordination environments around the Cr III ion, defined by four pyridine (py) N atoms in the equatorial plane and two F À ligands in the axial positions; intramolecular C-HÁ Á ÁF contacts are noted. The mean Cr-N(py) and Cr-F bond lengths are 2.088 (6) and 1.8559 (10) Å , respectively. The three-dimensional architecture is sustained by hydrogen bonds involving the pyridine C-H groups as donors, and F and O atoms as acceptors.
Related literature
For background to geometric isomerism in transition metal comlexes, see: Knight & Scott (2003) ; Ronconi & Sadler (2007) . For the synthesis, see: Glerup et al. (1970) . For the structure of trans-[Cr(py) 4 F 2 ]PF 6 , see: Fochi et al. (1991) .
Experimental
Crystal data [CrF 2 (C 5 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x À 1; y þ 1; z; (ii) x À 1; y; z; (iii) Àx; Ày þ 2; Àz; (iv) Àx; Ày þ 2; Àz þ 1; (v) Àx þ 1; Ày þ 1; Àz þ 1; (vi) x; y þ 1; z. The study of geometrical isomerism in octahedral transition metal complexes with mixed ligands has generated considerable interest, and has provided much basic structural information and spectroscopic properties (Knight & Scott, 2003) . The geometry of various ligands in the metal complexes are very important in medical applications, and is likely to be a major factor in determining the anti-viral activity and its side-effects (Ronconi & Sadler, 2007) . The [Cr(py) 4 X 2 ] n+ cation (X = monodentate; py = pyridine) can be either trans or cis geometric isomers. The infrared, electronic absorption and emission spectroscopic properties are useful in distinguishing the geometric isomers of chromium(III) complexes.
However, it should be noted that the geometric and conformational assignments based on spectroscopic properties are not always definitive. The ClO 4 -anion remains outside the coordination sphere. The crystal packing is stabilized by hydrogen bonding interactions between the C-H groups of the py ligand and the oxygens of the ClO 4 -anion, Table 1 . As expected, the ClO 4 -counter ion has slightly distorted tetrahedral geometry due to the influence of hydrogen bonding on the Cl-O bond lengths and the O-Cl-O angles. Consideration of the crystal packing shows that intermolecular C-H···F hydrogen bonds are also present, Table 1 .
All chemicals were reagent grade materials and used without further purification. The trans-[Cr(py) 4 F 2 ]ClO 4 salt was prepared as described previously (Glerup et al., 1970) , and allowed to stand in 0.1 M HClO 4 solution at room temperature for 1-2 days to give very small crystals suitable for X-ray structural analysis. 3. Refinement C-bound H-atoms were placed in calculated positions (C-H = 0.95) and were included in the refinement in the riding model approximation with U iso (H) set to 1.2U eq (C). Extinction coefficient: 0.062 (4)
Computing details

Special details
Experimental. Since the Pohang Accelerator Laboratory goniostat has only one omega-axis, diffrn_measured_fraction_theta_full is not fully covered as 0.944, especially for the low symmetry such as a triclinic system. As this is an inherent problem, other command and option (such as OMIT) were not helpful to improve the completeness. 0.0198 (7) 0.0193 (7) 0.0230 (8) 0.0061 (6) −0.0067 (7) −0.0098 (6) C10 0.0185 (7) 0.0170 (7) 0.0188 (7) 0.0022 (6 
